The methodology used in recent study of the zero-eld splitting parameters of Cr 3+ ions at various orthorhombic symmetry sites in LiKSO4 by Pandey and Kripal is critically commented on. We argue that the crystal eld parameters, B kq , in the Wybourne notation, which were calculated using the superposition model for Cr 
Introduction
In order to elucidate the conceptual problems dealt with in this paper, a clear distinction is indispensable between the crystal eld (CF), i.e. equivalently ligand eld (LF), Hamiltonians, H CF (H LF ), which are fundamental in optical spectroscopy, see, e.g. [14] , and the eective spin Hamiltonians (SH),H SH , for a review see [5, 6] , which are fundamental in electron magnetic resonance (EMR), see, e.g. [710] , and magnetism, see, e.g. [1113] .
The HamiltoniansH SH include two major terms, i.e. the zero-eld splitting (ZFS) Hamiltonians,H ZFS , and the Zeeman electronic (Ze) ones,H Ze . In the course of our work on the recent review [14] concerning single transition ions as well as exchange coupled systems, we have identied a variety of problems that occur at the interface between the two types of Hamiltonians: H CF (H LF ) andH SH (H ZFS ).
The problem that is most pertinent for the present considerations is the CF = ZFS confusion, which is dened as the cases of labeling the true ZFS quantities as purportedly the CF (LF) quantities. Various types of terminological confusions between the CF (LF), SH (ZFS), and related quantities, identied so far in literature have been discussed in the reviews [5, 6, 15] and most recently [14] . For the background theory and notations, * corresponding author; e-mail: crudowicz@zut.edu.pl which illustrate the actual nature of the interrelationships between the CF parameters (CFPs) and the ZFS parameters (ZFSPs) and enable subsequent clarications, the readers are advised to consult the review [14] . To provide perspective, in Sect. 2 we outline briey the cases of an implied usage of the invalid conversion relations between the CFPs and the ZFSPs occurring in recent literature. The faulty methodology, which constitutes factual invalid usage of such conversion relations, and several conceptual problems identied in the study [16] of the ZFSPs of Cr 3+ ions at various orthorhombic symmetry sites in lithium potassium sulphate, LiKSO 4 , are critically commented on in Sect. 3.
Implied usage of the invalid conversion relations between the CF parameters and the ZFS ones
It is essential to bring to the attention of the readers the major points elucidated in the review [14] . 
eters. Incidentally, it has turned out that the relations [17] were misprinted for details see [14] , whereas the correct relations of this type may be found in [1820] .
More importantly, the relations given in [17] are misleading since they imply their applicability for the cross- Apart from the review by Sorace et al. [17] , an implied usage of the invalid conversion relations has also been identied [14] in other recent papers, namely, Yamashita et al. [21] on magnetic anisotropy of Ln III -based SMMs, the User Manual for the computer program Phi developed by Chilton [22] , and the review of magnetic polyoxometalates by Clemente-Juan et al. [23] . Similar pitfall occurs also in the papers utilizing the software package SIMPRE developed by Baldoví et al. [24] . Importantly, a relation to convert the ZFS parameters into the CF (LF) ones has been practically utilized in the papers [25, 26] for the purpose of qualitative conclusions.
As discussed in [14] , this pitfall has led also to inappropriate interpretation of the results [2426] . However, no factual invalid usage of such conversion relations, i.e. applications for numerical recalculations, has taken place in the papers [17, 2126] . The confusion concerning the questionable relations in [17, 2126] and similar ones appearing in the earlier literature (for references, see [14] ) have originated most probably from careless notation and wording, whereas rather not from a real misunderstanding by the respective authors. 
Major problems evident in the above quotes are as follows.
(1) Equation (3) in [16] quoted above represents only the higher symmetry (axial and rhombic) ZFSPs appearing in the full set of relations applicable to triclinic symmetry cases [14, 17] . However, the interpretation of such relations provided in [16] as suitable for conversions between conventional ZFS parameters D and E and CF parameters B q k constitutes a serious case of the CF = ZFS confusion. This conclusion applies also to the similar interpretation provided in [17] . As explained in [14] , such equations do not relate the CFPs with the ZFSPs; they only merely convert the ZFSPs from the Stevens notation to the conventional one and vice versa.
(2) The authors [16] have failed to realize the consequences of the fact that for Cr 3+ (3d 3 , S = 3/2) ions the parameters of the rank k = 2 and 4 exist for CFPs, whereas only of the rank k = 2 for ZFSPs. Hence, it is even not technically feasible to convert the fourth-rank CFPs to the corresponding ZFSPs. Had the authors [16] realized this fact, they could have been warned about the incorrectness of the procedure used. This step is perfectly valid. However, at the next step, based on the misinterpretation in the point (1) above see also [14] Other doubtful problems may be mentioned. We note that the notion of the microscopic spin Hamiltonian (MSH) theory as used in [16] has been misinterpreted.
The authors [16] state that, quote: The zero eld splitting parameters D and E are then determined using microscopic spin Hamiltonian theory and compared with the experimental values obtained by electron paramagnetic resonance. and The EPR ZFS parameters have been investigated using the superposition model and microscopic spin Hamiltonian theory. Contrary to these claims, in fact, no MSH theory has been utilized but only the faulty methodology outlined above. As discussed at a conceptual level in [14] , MSH theory, historically [712] pertains to an explicit derivation ofH SH for single transition ions with an orbital singlet ground state by methods based on perturbation theory for a review, see [5, 6] .
Another problem concerns the maximum rhombicity, Yet the values of (R j , θ j , φ j ) listed in their Tables IIII when the Fig. 1 (i.e. six) . The latter case is crucial in view of the authors' conclusion cited above. We are not in the position to repeat and verify the reliability of the calculations in [16] . It may be expected that future joint investigations along the lines suggested in Sect. 3 may solve these doubts.
Conclusions and outlook
It may be expected that elucidation of conceptual problems arising from misinterpretations of the crucial notions exposed in this paper will stimulate readers from related elds to look more deeply into the intricacies discussed here and in the reviews [5, 6, 14, 15] . This in turn may help improving understanding of these intricacies, especially among experimentalists, and thus preventing proliferation of the CF = ZFS confusion discussed herein.
We do hope that all colleagues concerned will accept our eorts not as a mere criticism but as a valid call to amend the situation before it will go out o hands.
The major problems outlined in Sect. Table V in [16] .
